Given a monocular image, we propose a new method for extracting the shape of objects from the pixel intensities. The problem of solving the partial differential equation corresponding to the reflectance map is reduced to that of solving a finite set of nonlinear algebraic equations. The method involves patchwise approximation of the surfaces in the scene by discrete polynomials. Distinctive features of the method are as follows: a) Shape extraction without initial depth information of any form, (b) Handling of discontinuity (obtained by a zero-crossing operator)
Introduction
The problem considered in this paper is one of recovering surface information from a monocular image of the scene, more specifically from the shading caused by the difference of orientation in different parts of the object. This is known as the "Shape from Shading (SFS)" problem. The mathematical formulation of the problem in terms of the relationship between image brightness and the surface orientation is due to Horn 111. In Fig.1 which depicts the imaging geometry for the SFS problem, a Lambertian surface is assumed to be illuminated from a distant point source located at a known direction (ps,qs,-l) . With furhtar assumption. of orthographic projection, the image formation is governed by whereeis the albedo constant (assumed to be 1) and (p,q,-l) the surface normal vector. The surface normal parameters p and q are the first order partial derivatives of depth z(x,y) with respect to x and y respectively. In a more general case the observed, intensity is related to a reflectance map R(p,q) which is obtained from the particular scene illumination, surface reflectance property and imaging geometry [21, [31.
E(x.y) = R(P,q) (1.2)
As evident from (1.1) and (1.2), the shape from shading amounts to solving a first order nonlinear partial differential equation. 
Shape Recovery by Polynomial approximation
We assume that the original scene contains objects which could be polyhedral or any other shape. The surface visible to the viewer is approximated by orthogonal polynomials in small patches, the size of the patch being dependent on the prior information about the scene obtained by preprocessing the image: whether the scene contains smooth or discontinuous surfaces and whether the objects are occluded. 
Results

:
At the singular points (points of maximum gray value) and occluding contour , the surface normal can be locally determined. The starting patch can be centred around such a point and computation can be proceeded from this point. However, if the order of the polynomial is not proper, greater error in estimation will be introduced at a point of larger orientation.
Our computational experience favours the initial patch to be taken around a singular point. We apply the Newton 
Enforcing smoothness and Integration with stereo information
For a smooth surface, it becomes necessary to preserve the continuity of depth and orientation across patches. This can be achieved by refitting the depth data into a smooth surface.
The depth-map corresponding to stereo information can be used to estimate the parameters of the initial patches t%i around a contour where such data are available. These coefficients provide good initial guess for a nearby patch. 
Computational Results
